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ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element material having heat stability, a high purity as a blue 
light and a high efficiency. 

SOLUTION: This element is composed of a glass substrate 1, 
a transparent anode 2, TPD 3 as a hole injection and 
transport layer, an organic luminescent layer 4, Alq3 5 as an 
electron injection and transport layer and a cathode 6. The 
organic luminescent layer is made of |i-oxy-di[bis(2-(2- 
benzoxazolyO-phenolato) aluminum (III)] being an aluminum 
complex. A direct current voltage is applied between the 
anode 2 and the cathode 2 so that the anode 2 may be 
positive in potential, and the cathode 5 may be negative in 
potential. The organic luminescent layer emits a blue EL 
emission having an intensity of 1314cd/m2 at the maximum 
when the applied voltage is 1 6V. It has an emission spectrum 
having a peak wavelength of 420nm and chromaticity 
coordinates: x=0.185 and y=0.178, so that it has a high purity 
as a blue light. The organic EL element material is stable 
against heat and resistant to deterioration. Since the element 

structure is a three-layer structure in which the organic luminescent layer is sandwiched between 
the electron injection and transport layer and the hole injection and transport layer, the diffusion of 
excitons into the electrodes can be inhibited. Therefore, the efficiency can be improved and the 
ineffective current can be reduced with a consequent improved lifetime. 
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[0056] fflS^E LSHPS:SB«j|£Stf*fc«>(c 

B*«**. Af|sttlC«ITO, Sn0 2 . N i . Au. 
Pt. Pd, XV Vn-)Vgff)mW&XV~?-%FX'ffif$. 



(8) 



Wffi¥l 0-25472 



[0057] ffissRiicji, zvmfcizmixmt 

[ o o 5 8 ] s?i£ it^m Lmmw&mizto^ 
x , frf e# v- f 6 & x xmmr / - y 2 tensta^*. 



[00 59] (2)Hil^2 

H&fll 2 *)W8gx u ? h d/u $ * y -fc yxfUiMWfJ) 
*A 1 2 O (OXZ) 4 <r)W&£ii\L\ OlZTjkt. 

[0060] 

HblO] 




[0061] D^fiWjft 

5 0 0m 1 <Dt- X/-KWWxy 2 0 0m 1 J Ail. $ 
(ate, 2- (2-t KD*v-7x-^) 
>-V^^-ty-yt-4 . 5g (0. 02mo 1 ) bT/l'S. 
x<->A- v- b * is-*; xf-^T-fer- h 
3. 2 g ( 0 . 0 1 mo 1 ) £jD;i. SflTfHfjMFt 

TtmftVf : C 56 H 40 N 4 0 9 A 1 2 
C 

mm/% 6 9. 57 

6 9. 3 0 

[00 63] (3)H»J3 
*A1 2 0(OXZ) 4 ffMlt&Zitl l*C*t. 



[0 06 2] 2)^*<0|5|g 
iSINIiliMjMff. TcSttfff. FT- I R s NM 

Sfitftft: m/e 966 (M+) 



H 

4.14 
4. 06 
[0064 ] 
[ftll] 



N 

5. 80 
5. 65 




[00 65] D^fSlim 4>£. 2- (2-tKo4f>"7xxn,) -5-^ b^v 

500m lcOt'-*-th;UX>-200m 1 5:Ail. ? "^V* ^^TV-lVA . 82g(0. 02mol)fcT 



(9) 



VtfflW- 1 0-25472 



-h3. 2g(0. Olmol) £ Ml . SfflTflHflS 



7c3l#flr: C 56 H 40 N 



) 0 I3 A 1, 
C 

65. 24 
6 5.12 



nnm/% 
wm/% 

[0067] (4)lttM4 
SA 1 2 O (OXZ) 4 tfOfflit^Htl 2^-f. 



O 




o-cK. / 

A£ 0- 



0 



[0069] l)£jfctfi£ 

5 00m 1 Of-^-fcWlx^ 00m 1 £Aft. $ 
2- (2-tKo^fy7i-;H -6-7x-* 
^yy'jtdf^y-^5. 74g (0. 02raol) t7 
/PS-W-y-Z^l/T'hJfy-tyxW'tf 
-h3. 2g (0. Olmol) fcimi. Si-CJKtfS 

TimttVr: C 76 H 48 N 4 0 9 Alj 
c 

7 5. 12 

ffl%m/% ib. 22 

[007 1] (5) mmms 

mm 5 otfrnsx u?bo^s*7t y 

4A1, O (OXZ) 4 OH3t*Srfl:l 3 tip*. 




0 

A£ 0- 



[0073] D^&um 

5 0 0m lcot'-a-te h;l/xy 2 0 0m 1 £ Ail. $ 
2- (2-tHD^rx7x-;U) -6-^7^^ 
yV**'ty-/U4 .22g(0.02mol)tT/U 



[0066] \)£j$]fo<?)m%. 

±m<r)m&mmm. jtsn^m. ft- ir. nm 

nmtttf: m/e 1 030 (M+) 



H 

3. 88 
3. 72 
[0068] 
[fcl2] 



N 

5. 44 
5. 23 




\ 



vb-o 



[007 0] 2)£j£ftc7)|5]5£ 

Zi&mmmmmtt. 7mm. ft- i r. nm 

m/e 12 14 (M+) 



H 

3.9 5 
3. 83 
[0072] 
[ftl33 



N 

4.6 1 
4. 53 




CN 



$ - ^ A - y- y V * is - * y X^-;UT-fc f- 

h3. 2g (o. olmol) -km. m^x-mmm 



(10) 
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[0074] 2)4EfflPffifc 

jiMftVr : C 56 H 28 N 8 O s Alj 
C 

mm/% 6 6. 53 

ffl£tt/X 6 6. 6 1 
[00 7 53 <6)HJt$6 

6ai 2 o(oxz), co<fii^$r-ft;i4tc^i-. 



4*«W)flH«i«**«f, Hmtitf. FT- I R, NM 

r> mmz**)ti&uc. 

m&fttf : m/e 1 010 (M+) 



H N 
2.7 7 11.09 
2.6 2 11.14 
[0076] 
HL141 





\e — o he 



[0077] DStittm 

5 0 0mliOh*-*-th;Wx>'2 0 0mlSrA^. $ 
2- (2-tHn^y7i-;H -6-7x7* 
is«.yV'Jt*+rV->V6. 0 6g (0. 02mol ) b 
T)V 5 x»> A- i/- y I- * 1/ - t / xf-rt'T-te 

f-h3. 2 g ( 0 . Olmol) SJli, gacflB* 

7cS##f : C 76 H 48 N 4 0 13 A1 2 
C 

ffgffi/% 7 1. 3 6 
7 1. 3 5 

[00 79] (7)SWtW7 

Stfiftl 7 co£«|x U 9 V U1V 5 * 7 -fe y ***WBT* 
4A1, O (OXZ) 4 iOfltjtsCHbl 5fc3ct. 



4. ^wona+tiettUfe. i<oa^is*^)**{i4 

[00 7 8] 2)£j»?>I5]$e 

4yS!fc^lttt«WHfr, 7C5ft#W. FT- I R, NM 

r, mmzxmzitz. 

K*#*f:m/e 1 2 78(M + ) 



H 

3. 76 
3.8 1 
[0080] 
[£15] 



N 

4. 38 
4. 21 






[0081] D^Jt** 

5 0 0m lcot'-*-(3h;l/Xy2 0 0m 1 5: Ail. § 
dry;Ky^^W^5. 86g (0. 02mo 



;K7Mrf-h3. 2g(0. Olmol) Zmi. 



(11) 



8^10-25472 



[0 082] 2)£j£tt<0|5)5g 

X*fr#r : C 76 H 72 N 4 0 9 Al 2 
C 

ttSfI/% 7 3. 6 7 
7 3. 5 5 

[0 083] (8)HMl0l8 

4ai,o <oxz) 4 (ommmitieiz^t. 



QumKonmu'satim. jc*4h»k ft-ir, nm 

mmm: m/e 1 238 (M + ) 



H N 
5. 82 4. 52 
5.7 1 4.59 
[0084 ] 
HL16J 




/ 



\ 



A£- 



-A4 



\ 



[0085] D^Cfttfe 

5 0 0m lWt'-^-CWl'Xy 2 0 0m 1 £Aft. $ 
2- (2-bHudrv-7x-;U) -6-7/M-n 
/ 0-/jj-^'^V-;P4 . 58g(0. 02mol) t7 

iv * - >7 a - x- y;i/-7;i/7' i- yiwtf 

-h3 . 2 g { 0 . Olmol) S-JDX, SiSTiSffS 
TtnWft : C 62 H 28 N, 0 9 A 1 

c 

mm/% 6 3. 5 4 
6 3. so 

[0 087] (9 ) 

5A 1 , O (OXZ) 4 OJfflJtSSftl 7(3Rf-. 



NH 



nm^xfrbumLmtLxm^z. 
[0 086] 2)%.mi><?>m%. 

7tm^. ft-ir, nm 

nmm-.m/e 9 82 (M+) 



H 

2. 85 
2. 76 
[0088] 
[€17] 



N 

5. 70 
5. 65 





[00 89] 1>*J»5S6 

5 0 0m l^h'-^-l:h^xy2 0 0m 1 £A*U $ 

2- (2-tHn^y7x-;K -6-75 
y/tf^A-JM . 33g (0. 02mol) 

yu^/UT" h * v - * yxtm r- 
h3. 2g (0. Olmo 1 ) SrjDi. SST«it»JB 



O — —A£ 



f <^*s*Tie*i i/t. z vm&jmmmt 5 1 % 

[0090] 2)4«ftWH« 



(12) 
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imrtmm&m. Ttmm. ft- i r. nm 
r. mmxvmiK. 

7€%tttf : C 52 H 36 N 8 0 9 A I 2 
C 

fM/% 6 4. 3 3 
6 4. 2 1 

[009 1] (10)&ffifll0 
*>I>A1 2 O (OXZ) 4 io^jt^^bi8^-r. 



«S#ff:m/e 9 70 (M+) 



H N 
3.7 1 11.55 
3.63 11.45 
[0092] 
HU8] 





A£- 



\ 



0 A£ 




[0093] DSfSttm 

5 0 0m l(0t'-i)-(:h;l/xy 2 0 0m 1 £ Ail. $ 
fcfc. 2- (2-t KDdf>-7*-^) -6- (2-f- 
X~;l/) KyY^^/-)V5 . 87g (0. 02mo 

;l/7-fer-h3. 2g(0. 0 1 mo 1 ) £flO;u SiS 

Ttmm : C 68 H 40 N 4 0 9 S 4 A 1 

c 

6 5. 9 1 
6 5. 7 6 

[0095] &±miKmmM2~~i ofc*>wai, 
i-&&mmimt®ffl--cDft®t%r>fz. m*>. mm 

M2— 1 O^S-WStt. 1££>*A 1 q 3 J: 0 tiSI< . *£ 
HSS0iJli:|5]gjeT'J)o^. Sfclc, Cft£><Ofe«£ffl 
[0096] 

[ m<7)Mk 3 *%B3c7)W8 E LS^*mt2i&K*f LT 
ifttf . tt*0*ftE L*? J: 0 t»#$jett*»ft <« 

mftxmzmr&xmmjs t EJiaAiKiyimtrtf 3 




KM? 
K><? 



[0094] 2)&mt<0®% 

MtitioffimitMrntf. Ttmm. ft- i r, nm 

R. JWWfCAOStieLfc. 
«fi#flf:m/e 1238(M+) 



H N 
3. 23 4. 52 
3.11 4.4 1 

[fa 1 ] II 1 tt*JHB*««IW 1 fcfe»t4 tf«E LSH 1 
[02 ] II 2«*fWJ*>SSiSW 1 tfett**«E L*7- 
[03 ] H3«*I8W<^I««1 C*JJt4*«E LS^F 
[04 ] B4ii*ftH<^m Cfeft6*aE LSR^F 
[05 ] H5JijElljllljlMit*««3e«t«*^*)*fc 

1 s« 

2 w&tLxors-v 

3 ITLaA^fli: LT<7)TPD 

4 wapiti 

5 m^aA^mii: LT<DA 1 q 3 

6 fHfci/ca*y-p 



( 13) 



%fffi¥l 0-254 72 



(HI ] 



[02] 



[03] 




fi (nnO 



[04] 



[05] 




1<H 



.103 
-102 

-100 



(nm) 



